AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/067,936 (Q68288) 



REMARKS 

Claims 1-6 are all the claims pending in the application. By this Amendment, Applicants 
cancel claims 7-9. 

I. Drawings: 

At numbered paragraph 5 of the Office Action, the Examiner objects to Figs. 3 and 6 
because two different reference characters have been used to designate the same part. Applicants 
amend Figs. 3 and 6 by implementing the Examiner's helpful suggestions. The specific changes 
are shown in red manuscript in the marked-up copies of Figs. 3 and 6 (labeled "Marked-Up 
Drawing" in the top margin) accompanying this Amendment. Applicants also submit new Figs. 
3 and 6 (labeled "Replacement Drawing" in the top margin) implementing the requested drawing 
changes. 

The Examiner is respectfully requested to acknowledge receipt and indicate approval of 
new Figs. 3 and 6 in the next Patent Office paper. 

II. Specification: 

The Examiner objects to the Abstract of the Disclosure because it is over 150 words in 

length, and because it includes objectionable terms. The Examiner also objects to the disclosure 
because it contains typographical and grammatical errors. 

To address the Examiner's concerns, Applicants submit a Substitute Specification along 
with a copy of the original Specification showing the additions and deletions to the original 
Specification. 
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The Substitute Specification only includes the changes indicated on the marked-up copy 
of the original Specification. The Substitute Specification does not contain any new matter. 

IIL Claim Objection: 

At numbered paragraph 6 of the Office Action, the Examiner objects to claims 1, 3, 4, 

and 9 because they recite the objectionable term "(vehicle)." Applicant's cancel claim 9, thereby 
rendering the objection with respect to this claim moot. With respect to the remaining claims, 
the objectionable term has been altogether deleted. 

VI. Rejections Under 35 U.S.C. § 112(2"^): 

The Examiner rejects claims 1-9 under 35 U.S.C. § 1 12 (2"^^) because independent claim 

1 recites, "a pair of driving wheels attached on both sides of a driving shaft," which is 

inconsistent with Fig. 3 showing that only one driving wheel is provided on each side of a 

driving shaft. 

Applicants amend claim 1 by deleting the objectionable term in favor of reciting that 
—each of the left-side crawler and the right- side crawler includes a driving wheel— attached to 
the driving shaft. This limitation is consistent with Fig. 3. 

Applicants respectfully submit that amended claim 1 more particularly points out and 
distinctly claims the subject matter regarded as the invention, thereby overcoming the raised 
rejection under § 112(2"^*). 
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V, Claim Rejections on Prior Art Grounds: 

The Examiner relies upon numerous references (and combinations thereof) to reject all 

the pending claims. In particular, the claims are rejected on the following grounds: 

L claim 1 under 35 U.S.C. § 102(b) as being anticipated by U.S. 
5,273,126 to Reed et al, ("Reed"); 

2. claim 2 under 35 U.S.C. § 103(a) as being obvious over Reed in 
view of U.S. 4,865,141 to Gey ("Gey"); 

3. claim 3 under 35 U.S.C. § 103(a) as being obvious over Reed in 
view of U.S. 5,009,546 to Domenighetti et al. ("Domenighetti"); 

4. claim 4 under 35 U.S.C. § 103(a) as being obvious over Reed in 
view of Gey, and further in view of Domenighetti; 

5. claims 5 and 9 under 35 U.S.C. § 103(a) as being obvious over 
Reed in view of U.S. 6,132,133 to Muro et al. ("Muro"); and 

6. claim 6 under 35 U.S.C. § 103(a) as being obvious over Reed in 
view of Gey, and further in view of Muro; 

7. claim 7 under 35 U.S.C. § 103(a) as being obvious over Reed in 
view of Domenighetti, and further in view of Muro; and 

8. claim 8 under 35 U.S.C. § 103(a) as being obvious over Reed in 
view of Gey and Domenighetti, and further in view of Muro. 

Applicants respectfully traverse all of these rejections in view of the following remarks. 

Independent claim 1, as amended, recites (among other things), ''wherein the set of driven 

wheels of the left-side crawler and the set of driven wheels of the right-side crawler are attached 

to the bottom of the body through the connecting member'' An exemplary, non-limiting 

embodiment of this feature will be appreciated with reference to Figs. 3 and 6. Turning first to 

Fig. 6, each of the crawlers 2 includes a driven wheel unit U in which a set of driven wheels 15a, 

15b, 15c, 15d, and 15e is rotatably mounted on a frame 21. The frame 21 is in turn mounted on 

an axis member 35 of the connecting member 16. Both sets of driven wheels (i.e., of each of the 
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two crawlers 2) are mounted in a similar fashion, as shown in Fig. 3: the driven wheels of the 
left-side crawler are mounted on the axis member 35 at the left end of the connecting member 
16, while the driven wheels of the right-side crawler are mounted on the axis member 35 at the 
right end of the connecting member 16. That is, both sets of driven wheels are detachably 
attached to the same connecting member 16, which is detachably attached to the bottom of the 
body 3 of the roller. 

Since the driven wheel unit U (inclusive of the set of driven wheels) of the left-side 
crawler and the driven wheel unit U (inclusive of the set of driven wheels) of the right-side 
crawler are detachably attached to the bottom of the body 3 through the connecting member 16, 
the attaching/detaching operations of both driven wheel units U to/from the body 3 of the roller 
is easily performed. This is because it is not necessary to independently detach each driven 
wheel unit from the body. At least this feature (as recited in claim 1), in combination with the 
other limitations recited in claim 1, is not taught or suggested by the prior art relied upon by the 
rejection grounds. 

The rejection grounds rely on Reed to teach each and every feature of the invention 
defined by claim 1. In so doing, the rejection grounds compare the idlers 14, 18 of Reed's track 
assembly 10 to the set of driven wheels of the present invention. Applicants respectfully 
disagree. 

With reference to Fig. 1 of Reed, the tractor 8 includes a pair of track assemblies 10, each 
having a rear idler 14 and a compensator idler 18. In sharp contrast to the claimed invention, 
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however, the idlers 14, 18 are mounted on a respective subframe 24 of the corresponding track 
assembly 10. In particular, the rear idler 14 is mounted directly on the subframe 24 via a lower 
support axle 32, and the compensator idler 18 is displaceably mounted on the subframe 24 via a 
slide link 36.- The subframe 24 is in turn mounted on the vehicle body 26 via a suspension 28, 
30. In this regard, the idlers 14, 18 of each track assembly 10 are independently mounted on the 
vehicle body 26 via a corresponding subframe 24 of the track assembly 10. The subframe 24 of 
one track assembly 10 is a separate and distinct element from the subframe 24 of the other track 
assembly 10 (i.e., there are two subframes 24 . . . one for each track assembly 10). Certainly 
then, the idlers 14, 18 of the two track assemblies 10 are not attached to the bottom of the body 
26 through a single connecting member, as required by claim 1. 

Applicants respectfully submit that none of the secondary references makes 

up for the deficiencies of Reed noted above. 

For these reasons, Applicants respectfully assert that claim 1 recites features that are 
altogether missing from the prior art relied upon by the rejection grounds. Consequently, claim 1 
is believed to be patentable, and claims 2-6 are believed to be patentable by virtue of their 
dependencies. 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 

- Reed, col. 2, 1. 66 - col. 3, In. 1-3. 
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Examiner feels may be best resolved through a personal or telephone interview, the Examiner 
kindly requested to contact the undersigned at the telephone number listed below. 

The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 
overpayments to said Deposit Account. 



Respectfully submitted. 



SUGHRUE MION, PLLC 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 




Registration No. 41,060 



WASHINGTON OFHCE 



23373 



CUSTOMER NUMBER 



Date: November 7, 2003 
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[01] 1 . FIELD OF THE DsTVENTION 

[02] The present invention relates to a roller with a pair of crawlers on both sides of its 
(vehiclo) a vehicle body. Furthermore, the present invention relates to a compaction method 
of the ground of the sloping ground using a rolle r (vohiclo) . 
[03] 2. PRIOR ART 

[04] As shown in FIG. 12, a vibratory roller 31, in which a vibratory roll 32 is served as 
the front wheel and a tire T is served as the rear wheel, is conventionally used as one of 
roller. The roller, such as a vibratory roller, has been used in the compaction of the not steep 
slope or small uneven ground. 

[05] A vibrating shaft 34, which is consists of one axis, and to which the eccentric weight 
33 is fixed, is installed within the vibratory roll 32 (herein after defined as the roll). When 
the vibrating shaft 34 rotates, the roll 32 is vibrated by the eccentric rotation of the vibrating 
shaft 34, and the vibration force is applied in the 360-degree direction of the periphery of the 
roll 32, and thus the slope (sloping ground) is compacted. 

[06] When the compaction using the vibratory roller 31 is carried out under the 
disadvantageous condition, such as extremely uneven ground or the muddy land of the 
construction site of a highway or a dam, and such as the sloping ground (slope), the operation 
of the vibratory roller 31 with stableness may be disturbed by the slipping or the sticking of 
the tire T in the mud. For settling these phenomenon, the applicant of the present patent 
application discloses the crawler-type vibratory roller for earthwork in the Japanese 
unexamined patent publication No. 07-3764. According to the disclosed crawler-type 
vibratory roller, the operation of the vehicle with stableness can be achieved even in the 
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muddy road and the steep sloping ground and the hke. The working efficiency thus can be 
maintained. 

[07] When detaching the crawlers from the vehicle body for repairing or replacing, 
however, the crawlers equipped on both sides of vehicle body are detached separately. The 
attaching and detaching operation of the crawler thus will be bothered. Furthermore, since 
the vibratory roller is frequently used in the compaction of the asphalt pavements as well as 
that of the embankment, it is uneconomical in the traveling efficiency to operate the vibratory 
roller equipped with the crawler even in the asphalt road surface by which the trafficability is 
stabilized. 

[08] Therefore, the roller, in which the attaching and detaching operation of the crawler is 
carried out with ease, and the roller which can fully demonstrates the traveling performance 
depending on the situation of the ground to be compacted, have been required. 
[09] In the conventional method for achieving the compaction of the sloping ground using 
the vibratory roller, the following difficulties had bee nh ave arisen. Generally, thea slip of the 
whool will bo oriso n tire will occur when the driving force at the tread exceeds the shear 
resistance force of the ground, and in this case the traveling condition becomes unstable. 
[10] Therefore, when the vibratory roller climbs a sloping ground, since the inclination of 
the vehicle body and the jumping of the roll 32, which is caused by the reaction force from 
the ground, are affected as the compaction progresses, the load applied to the wheel, i.e., a 
tire T, and the fluctuation thereof are increased. Consequently, the slip of the tire is orison 
b voccurs via the jumping of the roll 32 and the inclination of the vehicle body, and then the 
vehicle body tends to become unstable. 



[11] specifically, according to the vibratory mechanism of the roll 32, since the vibration 
force is applied to the roll 32 along the 360-degree direction of the periphery by the rotation 
of the eccentric weight 33, the roll 32 is vibrated. 

[12] The measurement value of the wave profile in the ups-and-downs and front-and-rear 
directions to the vehicle of the vibration acceleration, which is applied to the roll 32, is shown 
in FIG. 13A. The wave composite of the vibration acceleration is shown in FIG. 13B. As 
can be seen from FIG. 13B, the wave composite of the vibration acceleration is displacing 
and rotating along the ellipse-shaped locus centering on the axial center of the roll 32. 
According to this wave composite, since the reaction force is applied in all directions from 
the cross direction to the perpendicular direction at the tread, the vehicle body inclining at the 
sloping ground tends to become unstable. 

[13] When the component in the front-and-rear directions of the vibration force of the roll 
32 is slightly deviated from the center (center of gravity) in the longitudinal direction of the 
vibratory roller 31, the vibration force is given to the vibratory roller 31 whole as a moment. 
Thus, the steering of the vibratory roller 31 becomes difficult. 

[14] The degree of the unstableness of the roll 32 is further increased by the slight 
unbalance of the weight in the longitudinal direction of the roll 32, the slight difference in the 
rigidity of vibration proof rubbers of left side and right side (not shown) between which the 
roll 32 is supported, and the difference of the reaction force from the ground which is 
affected by the soil and the shape of the ground. As a result of these unstableness, the 
jumping of the roll 32 will be promoted. 

[15] In the compaction of the sloping ground, particularly, since the direction of the center 
of gravity of the vehicle body (the gravity direction) deesis no tserve as perpendicular with 
respect to the slope surface, when the load fluctuation to the tire T and the slip phenomenon 



of the tire T are coupled thereto, the degree of the unstableness of the vehicle body is 
increased. Thus, the operationablity of the steering wheel becomes difficult and then the 
keeping of the attitude of the vehicle body becomes difficult. 

[16] Therefore, there has been required that the vibratory roller, which can compact the 
ground on stabilizing the vehicle body even in the steep sloping ground, and the compaction 
method of the sloping ground using the vibratory roller. 

SUMMARY OF THE INVENTION 
[17] The present invention is originated for attaining these requirements, and objects to 
supplying rollers, such as vibratory rollers, as follows. 1) a roller which can fully 
demonstrates the traveling performance depending on the condition of the ground to be 
compacted. 2) a roller in which the attaching and detaching operation is carried out with 
ease. 3) a roller which can compact the ground on stabilizing the vehicle body even in the 
steep sloping ground- Furthermore, the present invention objects to supplying the 
compaction method of the sloping ground using the roller, such as vibratory roller. 
[18] For attaining these requirements, there is provided a roller equipped with a pair of 
crawlers on both sides of it's (vohiclo) body, comprising: a pair of driving whcols attached on 
both GidoQ o fl eft-side crawler and a right-side crawler. Each crawler includes a driving wheel 
detachabl v attached to a driving shaft of the crawlers, each of said driving wheels being 
detachable from the driving shaft; a sot of right and l e ft driven wheels for the crawlcra 
arranged on both sides of the (vehicle) body; and a connecting member intogroll vr oller. 
supporting the sot of right and loft driven wh e els, said connecting member is attached on a 
bottom of the (vohiclo) body and is detachable from the (vehicle) body with th cE ach crawler 
also includes a set of driven wheels attached thereto, to a bottom of the roller bodv through a 
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connecting member that is detachabl v attached on a bottom of the roller body. A ccording to 
this roller, the efficiency of the attaching and detaching operation of the crawler is improved. 
[19] In the roller, preferably, the_crawlers are replaceable with a pair of tires, and each of 
said tires being detachable from a.driving shaft. According to this roller, the traveling 
performance can fully be demonstrated by replacing the crawler with the tire mutually 
depending on the condition of the ground to be compacted. 

[20] In the present invention, furthermore, there is provided a roller, wherein said roller is 
a vibratory roller in which a vibratory roll is connected to th e(vchiclo) body in an articulating 
manner, and wherein said driving shaft positions i s positioned above a rotating shaft of the 
vibratory roll so that the (v e hiclo) body inclines with respect to the horizontal plane. 
According to this roller, the degree of the inclination angle of thevehiele body at the time of 
compaction on the sloping ground can be smaller, and the degree of the mental pressure 
which is brought to the operator himself by the inclination of the vehicle body is alleviated. 

[21] ^The roller, preferably, further comprisin g comprises a roll having a 

perpendicularly vibratory mechanism, which vibrates the roll only in the perpendicular 
direction with respect to the ground surface. 

[22] ^In the present invention, there is provided a compaction method of the sloping 

ground using the roller wherein said pair of crawlers are attached to the (vohiclo) body, and 
wherein a compaction is carried out while said vibratory roll is vibrating only perpendicularly 
to the ground. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[23] FIG. 1 A is an explaining side view of a roller (vibratory roller) according to the 
present invention. 



[24] FIG. IB is an explaining plan view of a roller (vibratory roller) according to the 
present invention. 

[25] FIG. 2 is an explaining side view of the crawler located at the left side of the vehicle 
body. 

[26] FIG. 3 is sectional view along the line A-A in FIG. 2. 

[27] FIG. 4 is an explaining plan view of a connecting member 16. 

[28] FIG. 5 is a plan view looked from the arrowhead B-side in FIG. 4. 

[29] FIG. 6 is a schematic perspective view of a connecting member. 

[30] FIG. 7 is an explaining side view of a vibratory roller in which tire is equipped instead 

of the crawler. 

[31] FIG. 8 is an explaining side view of a compaction of the sloping ground using a 
vibratory roller equipped with the crawler. 

[32] FIG. 9 is an F IGS. 9A through 9D are explanatorv views for e xplaining view of t he 
function of the perpendicularly vibratory mechanism. 

[33] FIG. 10 is an explaining view of the function of a method of the compaction 
according to the present invention. 

[34] FIG. IIA is g graph F IGS. IIA and IIB are graphs showing the wave profile in the 
ups-and-downs and front-and-rear directions and the wave composite of the vibration 
acceleration, which is applied to the roll by the perpendicularly vibratory mechanism. 
[35] FIG. 12 is an explaining view of a conventional method of the compaction. 
[36] FIG. 13A is a graph F IGS. 13A and 13B are graphs showing a wave profile in the 
ups-and-downs and front-and-rear directions and the wave composite of the vibration 
acceleration, which is applied to the roll by the conventional perpendicularly vibratory 
mechanism. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS INVENTION 
[37] As one of the preferred embodiment of the present invention, a roller, which is 
designed as a vibratory roller in which vibratory roll is equipped in articulating manner, will 
be explained as follows. 

[38] As shown in FIG. 1, a vibratory roller 1 is composed of a vehicle body 3, on both 
sides of which crawlers 2 are equipped, and a machine frame 5, which has the casing shape in 
plan viewing. A roll 4 is rotatablely supported between the frames, which aro facod firanie 
members, which face each other within the machine frame_5, and disposed at the front side of 
the vehicle body 3. The vehicle body 3 and the machine frame 5 are joined in articulating 
manner through a connecting part 6. A cab seat 7 is provided on the vehicle body 3. The 
model shown in drawing serves as the cabin specification vehicle with the cabin 8 
surrounding the cab seat 7. 

[39] When the steering wheel in the cab seat 7 is operated, the vehicle body 3 and the 
machine frame 5 mutually turn in the left-and-right direction by the actuation of the oil 
hydraulic cylinder for steering (not shown). If the waviness (unevenness) and the like exists 
in the left-and-right direction of the road surface, the vehicle body 3 and the machine frame 5 
tilt around the base axis of the front-and-rear directions along the waviness. 
[40] The vibrating equipment, which has the perpendicularly vibratory mechanism, and 
which will be explained later in detail, is installed within the roll 4. The compaction of the 
ground is carried out while vibrating the roll 4 by the actuation of the vibrating equipment 
through the ON operation of the switches arranged near the cab seat 7. 



-7- 



[41] A differential unit (a differential gear) (not shown) is disposed at the bottom part of 
the vehicle body 3. FIG. 2 is a side view of the crawler 2 located on the left side of the 
vehicle body 3. FIG.3 is a sectional view along the line A-A in FIG. 2. 
[42] As shown in FIG. 3, a chassis of the differential unit is composed of a differential- 
housing DH, into which the differential gear (not shown) and the like are installed, and axle- 
shaft housings AH of the right-and-left couple, which prolong in the longitudinal direction 
and store the axle-shaft AS therein. The axle-shaft housings AH are integrally fixed at the 
both side ends of the differential-housing DH. 

[43] At the upper and lower part of each of the axle-shaft housing AH, an upper 
attachment plate AHa and a lower attachment plate AHb, which are prolonged toward the 
front-and-rear directions of the vehicle, are horizontally fixed so that the upper attachment 
plate AHa and the lower attachment plate AHb face each other, 

[44] At the upper attachment plate AHa and the lower attachment plate AHb, total of four 
through-holes AHc are provided respectively. Two of four through-holes AHc are provided 
in the rear-side direction of the vehicle fe mwith respect to the axle-shaft housing AH. The 
two remaining through-holes AHc are provided in the front-side direction of the vehicle 
fea nwith respect to the axle-shaft housing AH. 

[45] A symbol 1 1 indicates a frame plate, which constitutes the bottom part of the vehicle 
body 3. Through-holes 11a are bored to the frame-plate 11 at the position corresponding to 
the through-holes AHc of the upper attachment plate, so that the through-holes 11a and the 
through-holes AHc are in agreement when the upper attachment plate AHa is applied to the 
frame plate 11. 

[46] Therefore, when the bolt 12 is penetrated into the through-hole 11a and the through- 
hole AHc from the upper part of the frame plate 11, and screwing the nut 13 to the bolt 12 at 
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the bottom surface of the lower attachment plate AHb on applying the upper attachment plate 
AHa to the frame plate 11, the differential-housing DH and the axle-shaft housing AH are 
fixed to the under part of the vehicle body 3. 

[47] In the present invention, as for tho crawler 2, a sc ach of the crawlers (the left-side 
crawler a nd the right-side crawler) is of the same construction. Thus, for convenience, the 
following explanation is directed to the left-side crawler 2. As shown in FIG. 3, the crawler 2 
is characterized in that the driving wheel 14 is detachably attached to the driving shaft (axle- 
shaft AS), and the connecting member 16, which can integrally support tho driven 
whee tintegrallv supports the driven wheels 15 of the crawlers 2 of both side , is detachably 
attached to the bottom part of the vehicle body 3 (also see FIG. 4, FIG. 5, and FIG. 6). The 
driven wheels 15 of both the left-side crawler and the right-side crawler are supported bv the 
single connecting member 16. 

[48] FIG. 4 is a plan view of the connecting member 16. FIG. 5 is a plan view looked 
from the arrowhead B-side in FIG. 4. FIG. 6 is a schematic perspective view of the 
connecting member 16. 

[49] As shown in FIG. 3, a hub 17 and 17 aro is attached at tho ti p to respective side ends of 
the axle-shafts AS of loft and right oido, an dA S. Thus, the driving wheel 14 and 11 aroi s 
detachably attached to the hub 17 and 17 using the hub bol th ub bolts 18 and the hub nut 19, 
r e spectivolv. n uts 19. In the present preferred embodiment, as can be seen in FIG. 2, a 
crawler track 20 is put around the driving wheel 14 and the series wound so that it might 
proGont th o of driven wheels 15 so that the profile of the crawler track 20 has a triangle shape 
in the side viewing on the condition that the driving wheel 14 is arranged at the top-most- 
vertices side. 
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[50] In the present preferred embodiment, furthermore, a rubber crawler is used as the 
crawler 2, in which the crawler track 20 is made of a rubber material. As shown in FIG. 2, 
the driven wheel 15 is composed of a front-side driven wheel 15a, a rear-side driven wheel 
15b, and a guide rolls 15c, 15d, and 15e. The front-side driven wheel 15a and rear-side 
driven wheel 15b have large diameter and are arranged at the front end and the rear end, 
respectively. The guide rolls 15c, 15d and 15e have a small diameter and are arranged 
between the front-side driven wheel 15a and rear-side driven wheel 15b. 
[51] As shown in FIG. 2 or FIG. 6, the front-side driven wheel 15a and the rear-side driven 
wheel 15b are rotatably supported at a front part bracket 22 and a rear part bracket 23, 
respectively. The front part bracket 22 and the rear part bracket 23 are fixed to the 
ftemefraine 21 for the driven wheel which is prolonged in the front-and-rear directions of the 
vehicle. 

[52] The guide roll 15c is rotatably supported by a bracket 25, which is attached to the 
frame 21 for driven vvhcol so that it can pivot on a basis shaft 24. The guide roll 15d and 15e 
are rotatably supported by a bracket 27. The bracket 27 is attached to the frame 21for driven 
wheel so that it can pivot on a basis shaft 26 and it can move in the vertical direction. 

Each of tho driven wheols 15 (the front sid e driven whool 15q, thoroor oido driven 
wh e el 15b, and the guide rolls 15c, 15d, and 15e) ore equipped on the crawler 2 qq a right 
and left couple, reopectively (in the FIG. 3, tho guide roll 15c and 15c are equipped as a right 
and left couple io indicated). Thus tho bracket 25 and tho bracket 27 are also equipped on the 
crawler 2 as a right and left couple. 

[53] As shown in FIG. 3 and FIG. 6, a bracket 28 is horizontally fixed to the upper part of 
the frame 21 for the driven wheel. A vertical wheels. Vertical bracket 29 and 30 are 
vertically fixed to the bracket 28 so that the face of the vertical brackets 29 and 30she«ld 
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become parallel mutually along tho front and rear directions of the vohicle on tho condition 
of having faced mutual! v. with each other. 

[54] As shown in FIG. 6, a through-hole 29a and 30a are bored tethrough the vertical 
brackets 29 and 30, respectively. The cylindrical cylinder-shaped member 31 is fixed by the 
welding and the like in the condition of having been inserted in the through-holes 29a and 
30a. Hereinafter, Aa sub assembly, which is composed of the frame 21 for driven whool, 
onto which oac h 21, the driven wheels 15 are attached , the bracket 28, the vertical brackets 29 
and 30, and the cylinder-shaped member 31, is defined as a driven wheel unit U. 
[55] Referring to FIG. 3 through FIG. 6, the explanation about the connecting member 16 
will be carried out. The connecting member 16 has beam members 32 of front and roar 
couple, which ore prolonged in the that extend along the width direction of the vehicle bodv. 
longitudinal direction. 

[56] In the present preferred embodiment, the beam member 32 is made of a steel pipe. 
A ftEach end of the beam member 32 is connected to an inner connectin gplates 33 of tho 
right and loft couple, which prooont an elliptic shape in oido viewing, are arranged at tho 
vicinity of the center in tho longitudinal direction of tho boom member 32, rcGpcctivcly. 
A ftplate 33 and an outer connecting plat e31 and 31 of the right and left couple aro arranged 
at tho end face of the outer sido in tho longitudinal direction of tho boom member 32, 
respoctivoly. 34. The beam member 32 is united with the inner connecting plates 33 and the 
outer connecting plates 34 into an_integral body. 

[57] At the outer surface side of each of the outer connecting plates 3 1 of loft and right , an 
axis member 35 an dis provided. The axis members 35, which are prolonged in the 
longitudinal direction, are protrudodly disposed go that tho axis members 35 and direction 
from the outer connecting plates 34> are coaxiallv arranged, 
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35 ar e arrangod in tho coaxial condition mutually. 

[58] As shown in FIG. 3, the cylinder-shaped member 31 is rotatably attached to the axis 
member 35 through a bearing43-afid 42. As can be seen in FIG. 6, since the driven wheel 
unit U is pivotally attached to the connecting member 16, each of the driven wheels 15 of the 
crawlers 2 of left and right sido crawler 2 are integrally supported by the connecting member 
16. 

[59] A first attaching plate 36 and 36 arei s horizontally fixed to the upper part of the outer 
connecting plates 31 of right and loft. p late 34. A second attaching plate 37 and 37 aroi s 
slantingly fixed on the front-side dir e ction o fthe vehicle than the first attaching plates 36. 
[60] As shown in FIG. 4, a plurality of through-holes 37a are bored to the second attaching 
plate 37 (in this embodiment, there are four through-holes 37a). As shown in HG.2, the 
second attaching plate 37 is fixed to thea frame plate 38, which is slantingly fixed to the 
bottom part of the vehicle body 3, by fastening the bolt 39 to the nut 40 on applying the 
second attaching plate 37 to the frame plate 38. 

[61] In the present embodiment, furthermore, the attachment of the first attaching plate 36 
to the vehicle body 3 is carried out using the bolt 12 and the nut 13 which are used for fixing 
the axle-shaft housing AH and the differential-housing DH to the vehicle body 3 (FIG. 3). 
[62] In other word, the connecting member 16 and the axle-shaft housing AH are attached 
to the vehicle body 3 by fastening together. As shown in FIG. 4, FIG. 6, and other Figures, a 
plurality of through-holes 36a are bored to the first attaching plate 36. As shown in FIG. 3, 
the first attaching plate 36 is detachably tightened and fixed to the bottom part of the axle- 
shaft housing AH by fastening the bolt 12 to the nut 13 in the condition that the first attaching 
plate 36 is applying to the lower attachment plate AHb. 
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[63] If it is designed so that the first attaching plate 36 is tightened and fixed to the axle- 
shaft housing AH by using all of the bolt 12 and the nut 13, when the bolt 12 and the nut 13 
are removed for detaching the connecting member 16 from the vehicle body 3 in the case of 
the maintenance or the replacement, for example, the axle-shaft housing AH and the 
differential housing DH are simultaneously detached from the vehicle body 3. Thus the 
operation will be troublesome. 

[64] For resolving these disadvantages, a notching part 41 with a suitable size for enabling 
the screwing operation of the bolt 12 to the nut 13 without interference is provided to the first 
attaching plate 36 as shown in FIG. 4 and FIG. 6. At the notching part 41, only the axle-shaft 
housing AH and the differential housing DH are tightened and fixed to the vehicle body 3 by 
the bolt 12a and the nut 13a (in the FIG. 3, for easily recognize, symbols 12a and 13a are 
used instead of symbol 12 and 13 for indicating the bolt and the nut, which are located at the 
notching part 41, respectively). 

[65] On the other hand, at the through-holes 36a, the first attaching plate 36 is tightened 
and fixed to the vehicle body together. In other words, the connecting member 16 and the 
axle-shaft housing AH are tightened and fixed to the vehicle body 3 together at the position 
of the through-hole 36a. 

[66] According to this construction, the axle-shaft housing AH and the differential-housing 
DH will be in the tightened and fixed condition to the vehicle body 3 by the bolt 12a and the 
nut 13a even if the connecting member 16 is detached from the vehicle body 3 by unscrewing 
the bolt 12 from the nut 13. As for this construction, a through-hole may be acceptable 
instead of the notching 41 as long as it has a suitable diameter for enabling the screwing 
operation of the bolt 12 to the nut 13 without interference. 
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[67] As described above, QS for the crawler 2, when the driving wheels 14 are detachably 
attached to the driving shaft (axle-shaft AS), and the connecting member 16, which em 
integrally support su pports the driven wheels 15 of the crawlers 2 of left and right side , is 
detachably attached to the bottom part of the vehicle body 3 . Thus , the detaching operation 
of the crawlers 2 from the vehicle body 3, which is carried out in the case of the repairing and 
the replacing, for example, will be achieved with ease as compared to the 
convontionaL conventional structures. 

[68] As shown in FIG. 7, when the roller is designed so that the crawler is replaceable with 
a tire T and the tire is also detachably attached to the driving shaft (axle-shaft AS), it is useful 
because the replacing operation between the tire T and the crawler 2 can be easily carried out 
in the construction site depending on the operating situation. 

[69] When detaching the crawler 2 for replacing with the tire T, the detaching operation is 
achieved with ease only by removing the driving wheel 14 and the connecting member 16 
from the axle-shaft AS and the bottom part of the vehicle body 3, respectively. In this case, 
th edriving wheel 14 and tho connecting member 16 «eis removed by unscrewing the bolt 12 
from the nut 13 (FIG. 3) and the bolt 39 from the nut 40 (FIG. 2), 
respoctively, on attaching tho driven wheel unit U shown in FIG. 6 as it is. 
[70] The Detailed drawing at the time of equipping an axle shaft AS with Tire T is 
omitted. When attaching the tire T, the tire T is tightened and fixed to the hub 17 using the 
hub bolt 18 and hub nut as it is, which were used for attaching the driving wheel 14. 
[71] The vibratory roller is used in the compaction of the embankment by which the 
traveling motion tends to be unstable by the irregularity, and also used to the compaction of 
the asphalt pavement by which the traveling motion is stabilized. Thus, the vibratory roller in 
which the tire T and the crawler 2 were provided as replaceable is fully useful. 
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[72] Suitable use of the tire T and the crawler 2 is different. For example, when the 
vibratory roller is used in the usual compaction such as in the flat grounds, the tire T is 
attached. On the other hand, when the vibratory roller is used in the compaction of the 
sloping ground (slope) or the muddy road after rainfall, the crawler 2 is attached so that the 
ground pressure is dispersed uniformly and the anti-slipping performance is demonstrated. 
[73] In the construction site, such as a highway or a dam, the compaction tends to be 
carried out in the steep sloping ground of more than 20-degree in sloping angle. Thus, if the 
operation is continued in the condition that the vehicle body 3 is being inclined greatly along 
this inclined plane, the operator tends to give the mental pressure himself. 
[74] Under these conditions, furthermore, since the cab seat 7 is also inclined along with 
the inclination of the vehicle body 3, operator is exposed to the condition of being inclined to 
the upper or the lower. When the operation is continued in the inclined condition for a long 
time, the tiredness of operator may increase as compared to the compaction in the level 
ground. 

[75] In the present embodiment, as can be seen from FIG. 1 A, the vehicle body 3 is 
inclined with respect to the level surface by locating the driving shaft AS, to which the 
driving wheel 14 of the crawler 2 is attached, above the rotating shaft 4a of the roll 4. 
[76] Inthe FIG. lA, the vibratory roller 1, the front direction of which is inclined to 
downward with respect to the level tread having a inclined angle 0, is shown. In this 
vibratory roller 1, it is designed so that the vehicle body 3 may be in the level condition to the 
tread, when the tire T is attached for the compaction in the level ground. 
[77] When the compaction using the crawler 2 is carried out in the sloping ground of 
degree a in sloping angle (conventionally, compaction in the sloping ground is carried out on 
locating the roll 4 in the upward direction), in the case of the conventional vibratory roller, 
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the vehicle body 3 is inclined at same degree as the sloping angle of the sloping groundr^ 
shown in FIG. 8 . On the other hand, as shown in Fig. 8. according to the present invention, 
since the vehicle body 3 is inclined at the degree (a-9), which is obtained by deducting the 
inclination degree 9 of the vehicle body 3, the degree of the mental pressure caused by the 
inclination of the vehicle body 3 will be decreased. The inclination of the cab seat 7 is also 
decreased by degree 9 as compared to the conventional, thus the fatigue degree of the 
operator is also decreased. 

[78] A perpendicularly vibratory mechanism 112, which vibrates the roll 4 only in the 
perpendicular direction to the ground surface, is installed within the roll 4. FIG. 9 is a 
schematic block diagram view showing an example of the perpendicular vibrator mechanism 
112. 

[79] A vibratin e Vibrating shafts 1 13A and 1 13B of couplo are installed within the roll 4 at 
the same height location from the ground so that it may become parallel mutually along the 
longitudinal (the front-and-back direction in FIG. 9) of the roll 4 with the well-known 
manner. The vibrating shaft 113A and 113B are supported within the roll 4 so that they can 
synchronously rotate in the reverse direction mutually, and the eccentric weight 114A and 
1 14B are attached thereto. 

[80] The mutual relation and the eccentrically location of the eccentric weight 1 14A and 
1 14B will be explained. As shown in FIG. 9A, the eccentric weight 1 14A and 1 14B are fixed 
to the vibrating shaft 113A and 113B, respectively, so that the eccentric weight 114A and 
1 14B have the phase difference of 180-degrees when the eccentric weight 114A and 114B are 
made into the level condition, 

[81] Therefore, since the vibrating shaft 1 13A and 1 13B are synchronously rotate in the 
reverse direction mutually, the eccentric weight 114A and 114B are located upward together 
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in the case of FIG. 9B. Thus, the vibrating force, which affects in the symbol U direction 
(upper direction), is applied to the tread of the roll 4. On the other hand, the eccentric weight 
1 14A and 1 14B are located downward together in the case of FIG. 9D. Thus, the vibration 
force, which affects in the symbol D direction (lower direction), is applied to the tread of the 
roll 4. 

[82] In the case of FIG. 9A and FIG. 9c, since the eccentric weights 1 14A and 1 14B are 
located in the opposite phase, a centrifugal force thereof is offset mutually, and thus the 
vibration force is not brought to the roll 4. As shown in FIG. 9, the phase of the eccentric 
weight 114A and 114B are in agreement only when the eccentric weight 114A and 114B are 
located in the directly above or directly below direction. Thus, when the phase of the 
eccentric weight 1 14A and 1 14B are in agreement, since the centrifugal force of them are 
combined, the roll 4 is vibrated only in the perpendicular direction (the direction 
perpendicular to the ground surface). 

[83] FIG. 11 A is a graph showing the wave profile in the ups-and-downs and front-and- 
rear directions of the vibration acceleration, which is applied to the roll 4 by the 
perpendicular vibrator mechanism 112. FIG. 1 IB is a graph showing the wave composite of 
the vibration acceleration. As can be seen in FIG. IIB, the wave composite of the vibration 
acceleration is displacing along the locus of only in the ups-and-down direction with respect 
to the ground on regarding the shaft center of the roll 4 as center. Thus the compaction of the 
ground can be carried out under the stabilized condition, and also superior operationablity of 
sterling wheel can be accomplished. 

[84] When the compaction of the sloping ground is carried out using the vibratory roller 1, 
equipped with the roll 4 explained above, while chmbing the sloping ground, that is, when 
the compaction is carried out along the manner where the compaction is carried out by 
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vibrating the roll only in the perpendicular direction with respect to the ground surface of the 
sloping ground while driving the vibratory roller 1 using the crawler, the following effects 
will be given. 

[85] As shown in FIG. 10, since the reaction force applied to the roll 4 from the ground is 
only in the perpendicular direction with respect to the ground, the reaction force of the front- 
and-rear directions to the vehicle body 3 is decreased as compared to the conventional. Thus, 
the shaky movement of the vehicle body 3 is decreased, and the keeping of the attitude of the 
vehicle body 3 into stabilized condition can be achieved. 

[86] Therefore, getting off of the balance of the vehicle body 3 and the difficulty of the 
steering operation of the sterling handle, which is caused by the amplification of the gravity 
with the unbalance of the vehicle body 3, are not arisen even in the steep sloping ground of 
more than 20-degree. The problem that the keeping of the attitude of the vehicle body 3 
becomes difficult is settled. 

[87] Also, since the vibratory roller 1 drives using the crawler 2, the superior trafficability 
(the ability of the running the whole distance) as compared to the vibratory roller equipped 
with the tire T and suitable keeping of the rectilinearity in the steep sloping ground are given. 
Thus, stability of the vehicle body 3 is also improved, and then the feeling of insecurity 
caused by the unstableness of the vehicle body 3 on the steep sloping ground is relieved^ 
[88] According to the present invention, the following effectiveness will be given. 
[89] 1) According to the roller, in which a pair of driving wheels attached on both sides of 
a driving shaft of the crawlers, each of said driving wheels being detachable from the driving 
shaft; a set of right-and-left driven wheels for the crawlers arranged on both sides of the 
(vehicle) body; and a connecting member integrally supporting the set of right-and-left driven 
wheels, said connecting member is attached on a bottom of the (vehicle) body and is 
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detachable from the (vehicle) body with the set of driven wheels attached thereto, the 
detaching operation of the crawler from the vehicle body will be achieved with ease as 
compared to the conventional. 

[90] 2) According to the roller, in which the crawlers are replaceable with a pair of tires, 
and each of said tires being detachable from the driving shaft, when the selection between the 
tire and the crawler is carried out depends on the condition of the ground to be compacted, 
the travehng performance will be fully demonstrated. Since the compaction is achieved via 
only one vehicle (Le^without SCTvift grequiring a plurality of the vehicles, 
furthermoF e ^vehicles), the roller exceeds in economical efficienc y can bo obtained . 
[91] 3) According to the roller, in which a vibratory roll is connected to the (vehicle) body 
in an articulating manner, and wherein said driving shaft positions above a rotating shaft of 
the vibratory roll so that the (vehicle) body inclines with respect to the horizontal plane, the 
degree of the inclination of the vehicle body on the sloping ground in the case of the 
compacting execution will be smaller. Since the degree of the inclination angle of the vehicle 
can be smaller, the degree of the mental pressure, which is given to the operator himself by 
the inclination of the vehicle body, is alleviated. 

[92] According to the roller and the compaction method of the sloping ground using the 
vibratory roller, since stability of the vehicle body 3 is also improved, and then the feeling of 
insecurity caused by the unstableness of the vehicle body 3 on the steep sloping ground is 
relieved. 
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WHAT IS CLAIMED IS: 

1. A roller equipped with a pair of crawlers on both sides of it's (vehicle) 
body, comprising: 

a pair of driving wheels attached on both sides of a driving shaft of the crawlers, each 
of said driving wheels being detachable from the driving shaft; 

a set of right-and-left driven wheels for the crawlers arranged on both sides of the 
(vehicle) body; and 

a connecting member integrally supporting the set of right-and-left driven wheels, 

said connecting member is attached to a bottom of the (vehicle) body and is 
detachable from the (vehicle) body with the set of driven wheels attached thereto. 

2. A roller according to claim 1, wherein said crawlers are replaceable with a pair 
of tires, and each of said tires being detachable from driving shaft. 

3. A roller according to claim 1, wherein said roller is a vibratory roller in which 
a vibratory roll is connected to the (vehicle) body in an articulating manner, and wherein said 
driving shaft positions above a rotating shaft of the vibratory roll so that the (vehicle) body 
inclines with respect to the horizontal plane. 

4. A roller according to claim 2, wherein said roller is a vibratory roller in which 
a vibratory roll is connected to the (vehicle) body in an articulating manner, and wherein said 
driving shaft positions above a rotating shaft of the vibratory roll so that the (vehicle) body 
inclines with respect to the horizontal plane. 
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5. A roller according to claim 1, further comprising a roll having a 
perpendicularly vibratory mechanism, which vibrates the roll only in the perpendicular 
direction with respect to the ground surface. 

6. A roller according to claim 2, further comprising roll having a perpendicularly 
vibratory mechanism, which vibrates the roll only in the perpendicular direction with respect 
to the ground surface. 

7. A roller according to claim 3, further comprising roll having a perpendicularly 
vibratory mechanism, which vibrates the roll only in the perpendicular direction with respect 
to the ground surface. 

8. A roller according to claim 4, further comprising roll having a perpendicularly 
vibratory mechanism, which vibrates the roll only in the perpendicular direction with respect 
to the ground surface. 

9. A compaction method of the sloping ground using the roller as claimed in 
claim 1, wherein said pair of crawlers is attached to the (vehicle) body, and wherein a 
compaction is carried out while said vibratory roll is vibrating only perpendicularly to the 
ground surface. 
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ABSTRACT OF THE DISCLOSURE 

To provide a roller in which tho attaching and detaching operation of tho crawlor iG 

achieved with ease, and a roller which can demonatrates sufficient traveling performan ee 
depending on the condition of the ground to be compacted, and a roller which can achieve the 
compaction of tho ground even in the steep sloping ground on stabilizing the vehicle body. 
For attaining these necossity, there is provided a rolle r A roller is equipped with a pair 
Q fcrawlcro on both sides of it's (vehicle) body, comprising: a pair of driving wheels attached 
on both sid e s of a driving shaft of tho crawlers, each of said driving wheels being detachable 
from tho driving shaft; a sot of right and loft driven wheels for the crawlers arranged on both 
sides of the (vehicl e ) bodv x rawlers. Each crawler includes a driving wheel detachablv 
attached to a driving shaft. Each crawler also includes a set of driven wheels. Both sets of 
driven wheels are supported bv a connecting member integrally supporting the set of right - 
and left driven wheels, said conn e cting member is t hat is detachablv attached on a bottom of 
th e (v e hicle) body and is detachabl e from the (vehicle) body with tho set of driven wheels 
attached thereto; and a roll a body. A roll, which is vibrated only in the perpendicular 
direction with respect to the ground surface, is attached to the bodve uffaee. 
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